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ABSTRACT

Title of Research Program or Project: The Role of Vocational Education
in Improving Skills and Earning
Capacity in the State of Ohio:
A Cost-Benefit Study.

Principal Investigators: Dr. Lowell E. Gallaway
Dr. Ismail A. Ghazalah

Contracting Agency: Division of Vocational Education
Department of Education
State of Ohio

Amount of State Funds Expended $15,060

1. Statement of Problem: Vocational education has all the attributes of
an investment, i.e., it is aimed at increasing the productivity and
earnings of participants. An evaluation of the economic effects of
vocational education in Ohio is necessary for potential trainees,
communities and the State government in order to arrive at optimal
decisions regarding the level and composition of vocational education
expenditures.

2. Statement of the Objectives: The project examines and evaluates the
private and social costs and returns accruing from investment in
vocational education at the Senior High School level in the State of
Ohio.

3. Description of Activities: Fourteen vocational programs in the
training areas of trade and industrial service, business office
education, agricultural service, distributive education service and
home economics service were studied in eighteen high schools in the
State. Data on costs and on potential earnings were obtained to
determine the return on investment by program and by school.

4. Techniques of Evaluation of Objectives: Benefit-Cost analysis was
used to evaluate investment in the vocational programs. Two sets of
rates of return were estimated assuming (1) vocational education as
an investment in dropout prevention and (2) vocational education as
an alternative to completion of an academic high school education.

5. Contribution to Education: Findings of the study indicate that all
but one of the vocational programs studied result in benefits
(increase in earnings) that exceed costs. The study also indicates
how worthwhile are these various programs from a private and a social
point of view. It points out and attempts to explain inter-program
and inter-school differences in rates of return and points to the
existence of economies of scale in the provision of vocational
education.
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STATEMENT OF THE PROBLEM:
EVALUATION OF VOCATIONAL EDUCATION

A. Introduction

On October 16, 1968, the President of the United States signed into
law the Vocational Education Amendment of 1968, which provided for the
authorization of increased expenditures for vocational education through
the fiscal year 1972-1973 and pointed toward new directions for voca-
tional education.1

The State of Ohio's strong committment to vocational education is
reflected in the level of public expenditures on this function in the
fiscal year 1970. In addition to the $4,798,750 which the State cf Ohio
was provided in construction funds from Federal Vocational Education
Appropriations, additional state and local funds were appropriated in
the amount of $37,908,000. Including the financial involvement of
Appalachia and Bureau of Vocational Rehabilitation funds, a grand total
of $49,028,615 was expended for vocational education in fiscal year 1970.2

The increased interest in vocational education has sharpened the
debate in the State of Ohio on the scope and effectiveness of vocational
programs. An evaluation of the ecaxmic effects of vocational education
in Ohio is necessary for potential trainees and local communities. It is
particularly important for the state government to know the benefits and
costs of vocational education in order to arrive at an efficient allocation
of the state's educational resources among the various competing uses.

B. Vocational Education as an Investment

Educational services produced by schools are both a consumption good
and an investment good. As a consumption good, the value of education is
the increase in appreciation of life from the academic and liberal, arts
point of view -- education is desired for its own sake. Educational
services also have an impact upon the future occupational choice and
earnings of the recipients. In this investment sense, the value of

1
Notes and Working Papers Concerning the Administration, of Programs,
authorized under the Vocational Education Act cf 1963, Public Law 88-210,
as amended, prepaTed for the Subcommittee on Education of the Committee
on Labor and Public Welfare, U:S. Senate, 90th Congress, 2nd Session,
March 1968.

Ohio Division of. Vocational Education, 1969-70 Annual Report, Columbus,
Ohio, p. 13.
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education is as a source of earned income characterized by education in
professional, occupational, or vocational schools.

Clearly it may not be assumed that the two types of education are
mutually exclusive. Elements of consumption and investment benefits
are present in each type of education. Yet an educational plan designed
to increase the quality of life and responsibility of citizenship,
independent of income or productivity consideration, would necessarily
concentrate on consumption education, while an educational plan designed
primarily to increase productivity and income would logically concentrate
on investment education.

This study is concerned with the investment aspects of vocational
education. Vocational education will be viewed as an investment in
human capital -- a concept which serves to explain returns to investment
in the labor force. As early as 1776, Adam Smith enounced this idea
in the Wealth of Nations:

"The acquisition of such talents by maintenance of
the acquirer during his education, study or apprentice-
ship, always costs a real expence, which is a capital
fixed and realized, as it were in his person. These

talents, as they make a part of his fortune, so do they
likewise of the society to which he belongs. The

improved dexterity of a workman may be considered in
the same light as a machine or instrument of trade
which facilitates and abridges labour, and which
though it costs a certain expence, repays the expence
with a profit."3

Assuming the rational consideration of available alternatives,
educational decision-makers must possess knowledge crucial to the
relationship between investment in vocational education and economic
return.

The measurement of economic returns will be considered in terms of
the labor market participation of vocational graduates. This does not
include all economic returns. Aside from earnings and employment,
vocational education (as all other forms of education) produces other
tangible benefits to the community in the form of additional tax. revenues
generated by subsequent greater productivity and larger output. Other

benefits to the community accrue in the form of lower rates of unemploy-
ment and consequently decreased expenditures for unemployment compensa-
tion, public assistance and other governmental services such as crime
protection.

3
Adam Smith, An Inquiry Into the Nature and Causes of the Wealth of

Nations. Edwin Cannan (ed.) , The Modern Library, Random House, 1937,
New York, pp. 265-266.

6
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The measurement of returns on vocational education will not include
non-economic factors. These may be divided into two types: (1) factors
r lated specifically to the job environment: greater satisfaction and
a higher sense of personal worth from training for and working in an
occupation of one's own choosing;4 (2) social interaction: the increase
in social participation brought about by more self-acceptance ma self-
confidence enhanced by accomplishment of a specific goal (completion of
a vocational program).

Narrowing the analysis to the economic factors in vocational educa-
tion is a simplification warranted by the fact that economic factors are
measurable in a common unit. Therefore, a statistical test of the
hypothesis that investment in vocational education is worthwhile becomes
possible. The simplification, however, has the drawback that it could
lead to the acceptance of a faulty hypothesis (if economic gains are
offset by non-economic losses) or the rejection of a valid hypothesis
(if non-economic gains are present notwithstanding the absence of
economic gains). The simplification should in no way be interpreted
as a denial of the non-economic values of vocational education but as a
judgment that they are unlikely to be greater in magnitude and opposite
in direction than the economic factors.

C. Studies of Vocational Education

The present concern with economic growth and with problems of
structural unemployment and poverty has revitalized interest in the
theory of human investment and its application to education in its
different facets and levels.5

A number of applications have been conducted in the area of voca-
tional education. These empirical studies have yielded different results
depending upon (1) the method of treating income and other effects of
vocational education, (2) the level of vocational education -- secondary
or post-secondary, and (3) the length of observation of the trainees in
the labor force. Related to this is the period over which the effects
of the investment in vocational education are estimated.

4
While no systematic analysis of career satisfaction was undertaken in
this study, data obtained from available follow-up studies on vocational
graduates suggest a high percentage of placement in the specific area%
of training.

T. W. Shultz, "Investment in Human Capital", American Economic Review
(4arch 1961), pp. 1-17; Edward F. Denison, The Sources of Economic Growth
in the United States and Alternatives Before Us (New York: Committee
for Economic Development, 1964); T. W. Schultz, The Economic Value of
Education (New York: Columbia University Press, 1963); Gary Becker,
Human Capital (New York: Columbia University Press,'1964).
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Somers and Stromsdorfer6 observed the employment experiences of a
group of area vocational training program graduates and a group of (not
necessarily matched) non-trainees over a period of 24 months. They

found that the expected bmefits over the working life by far exceeded

the cost.

Carroll and Ihnen7 found in a study of graduates of a two-year
technical institute and a matched group of cohorts that although the

total cost per graduate was $7,425, it generated an average return of
$1,482 per annum over the expected working life resulting in a rate of
return of 3.6.7 percent. Assumption of a 2 percent income growth per
annum for graduates and control subjects alike resulted in a rate of
return of 20.1 percent. The conclusions are based exclusively on
immediate labor force experience in a local labor market and a
relatively homogeneous study population.

Kaufman et a/8 observed the employment experiences of a group of
vocational-technical school graduates and a matched group of non - college
academic graduates for a six-year period. They found that the vocational
technical group had higher earnings and rate of employment, but the
employment differences were decreasing by the end of the period.

Corazzini9 found that post-high school vocational training resulted
in a $160 benefit (measured by the starting wage) . The $160 differentials,
if discounted at 5 percent, would not equal the discounted training cost
($4,965) within the expected working life of the graduate.

6G.
G. Somers and E. W. Stromsdorfer, "A Benefit-Cost Analysis of

Manpower Retraining", Industrial Relations Research Association,
Proceedings (December 1964) , pp. 172-185.

7
Adger B. Carroll and Loren A. Ihnen, "Costs and Returns for Investment
in Technical Schooling by a Group of North Carolina High School
Graduates", Economic Research Report No. 5, Department of Economics,

North Carolina State University (December 1967).

8J.
J. Kaufman, et al, An Analysis of Comparative Costs and Benefits of

Vocational Vs. Academic Education in Secondary School, Preliminary
Report, Pennsylvania State University (October 1967).

9A.
J. Corazzini, "When Should Vocational Education Begin?" TFta Journal

of Huinan Resources (Winter 1967).
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Pejovich, Facka, and Tatoml° examined social and private costs,
benefits, and rates of return in eleven fields of study of a post-
secondary technical institute. They found average social rates of
return ranging from 15 percent to 94 percent and private rates of
return as high as 168 percent.

Hu, Lee, and Stromsdorferil calculated rates of return for the
vocational-technical vis-a-vis the comprehensive senior high school
graduates over a period of six years following graduation and found
the rate of return to investment in vocational-technical education to
be considerably greater than the return to investment in comprehensive
education.

10S.
Pejovich, D. Facka, and J. Tatom, Social and Private Costs and

Rates of Return for Post-Secondary Technical Education in the
Southwest, Department of Economics, Texas A&M University, College
Station, Texas, June 1969.

11T.
flu, M. L. Lee, and E. W. Stromsdorfer, A Cost-Effectiveness Study

of Vocational Education, Institute for Research on Human Resources,
The Pennsylvania State University, University Park, Pennsylvania,
March 1969.
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II

THE OBJECTIVES OF THE STUDY

The objectiws of this study are to examine and evaluate the private
and social costs and returns accruing from investment in vocational
education at the senior high school level in the State of Ohio.

Data on costs of vocational training and on potential earnings with
and without vocational training are used to estimate rates of return on
vocational education.

The study offers the following advantages:

11. Vocational education is evaluated both (and separately) as
an investment by the individual in himself or herself and as an
investment by society at large.

2. Rates of return on vocational education at the senior high
school level (11th and 12th grades) are measured both as investment
in drop-out prevention and as an alternative to academic high school
education.

3. Earnings rather than wage rates are used in the calculation
of benefits.

4. Earnings are projected over the lifetime of the investment
by incorporating life expectancy and labor force participation rates

and a growth rate of earnings over time.

S. The study population is drawn from seventeen different
geographical locations within the State of Ohio (urban-small and large
cities, as well as rural centers), from eighteen different vocational
institutions (both vocational schools and general high schools with
vocational curricula), and from fourteen different vocational curricula.

6. Intor-school and inter-programs differences in rates of
return as well as in costs and benefits are analyzed. This analysis
should assist decision-makers in their efforts to reach optimal
decisions regarding the level and composition of expenditures on
vocational education.
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III

DESCRIPTION OF ACTIVITIES:
THE STUDY POPULATION

The study included fourteen vocational programs in ei.Thteen Ohio
high schools offering vocational education at the 11th and 12th grade

level. The selection of schools and programs was made ii conjunction
with the Division of Vocational Education, Department of Education, the
State of Ohio. The selection was aimed at providing a balance in
geographical location, urban-rural location, size of the community
served, the numb( r of years vocational programs have been in operation,
and the type of high school -- a joint vocational district school or a
comprehensive school in which academic education predominates in the
curriculum.

The fourteen vocational programs were selected from the following
different areas of training: trade and industrial service, business
office education, agricultural service, distributive education service,
and home economics service. Names of schools contained in the study
and their locations are shown in Table 1. Vocational programs are

listed in Table 2.

During visits to the schools, the research team held discussions
with school superintendents or principals as well as members of the
administrative staff co..cerned with the financial and counselling
aspects of the vocational program. These discussions contributed
substantially to the researchers' understanding of the operation of
vocational schools' programs, and proved to be important in interpreting
the data which were subsequently provided by school officials. These
data included: (1) a detailed financial statement of expenditures
incurred during the budgetary year 1970-1971 (See Appendix A) , (2) a

statement of the value of the school's physical property (land, buildings
and improvements, and equipment) itemized and dated by year of acquisition,
:9- the total number of pupils in the school (number of vocational as
well as academic pupils in the case of comprehensive schools) , the

number of trainees and of graduates in each of the vocational programs
under study, the number of vocational instructors in each program and
the total number of vocational and academic teachers in the school
(Sec Appendix B), (4) available follow-up data on vocational graduates
such as employment rates, wage rates, types of jobs, and location of
jobs. Furthermore, all current trainees in the vocational programs
under study were asked to fill out a questionnaire (See Appendix C).
In addition to providing a profile of the vocational trees (family
background, geographical origin, future plans) in the various programs,
these questionnaires supplied information on earnings of trainees from
pt:.-1.-time employment while in training as well as any direct costs

incurred by trainees during training.

1.1
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LIST OF VOCATIONAL SCHOOLS

School Location

8

Ashtabula JVS* Jefferson

Eastland JVS. Grovenort

Bove JVS Milan

Four County JVS Archbold

Green County JVS Xenia

Knox County JVS Mount Vernon

Muskingum Area JVS Zanesville

Ponta County JVS Perrysburg

Pioneer JVS Shelby

Tri County JVS Nelsonville

Vanguard JVS Fremont

Findlay H.S.** Findlay

Harding H.S. Warren

Lancaster U.S. Lancaster

Macomber Vocational 11. S. Toledo

Patterson Cooperative H.S. Dayton

Timken Vocational H.S. Canton

Whitney Vocational H.S. Toledo

* Joint Vocational School
** High School



TABLE 2

LIST OF VOCATIONAL PROGRAMS

Training Area Programs

TRADE AND INDUSTRIAL SERVICE 1. Welding

2. Automotive Mechanics

3. Auto Body Repair

4. Machine Shop

5. Drafting

6, Cosmetology

9

AGRICULTURAL SERVICE 7. Agricultural Mechanics

BUSINESS OFFICE EDUCATION

8. Agricultural Production

9. Stenography and Secretarial

10. General Office

11. Accounting

DISTRIBUTIVE EDUCATION 12. General Merchandise

HOME ECONOMICS 13. Food Preparation

14. Child Care
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IV

TECHNIQUES OF EVALUATION OF OBJECTIVES:
FRAMEWORK OF THE ANALYSIS

A. Benefit-Cost AnaZysis and the Rate of Return

This study evaluates investment in vocational programs using benefit-
/6

cost analysis, a technique which assesses the alternative courses of
action in order to help decision-makers to maximize net benefits. In the
context of expenditures on education, benefit-cost analysis aims at
determining (1) whether an expenditure on a particular educational
activity is worthwhile, i.e., whether the benefits derived from under-
taking the activity outweigh its costs; C2) how worthwhile is one
educational activity relative to other educational activities. The
latter question is relevant so long as the decision-makers are faced with
a budget constraint, i.e., the availability of funds for expenditures on
education are limited by budgetary allocation.

The particular benefit-cost criterion used in the study is the
internal rate of return. An advantage of this criterion is that it pro-
vides a simple percentage which can be compared against an interest rate
which represents an acceptable rate of social or private investment
return. Briefly defined, the internal rate of return is that rate which
makes discounted costs equal the discounted value of benefits. if we
denote the benefits derived from the investment by B and costs by C
and use subscript t to indicate the duration of the investment in time
periods (years), then the internal rate of return r in the following
equation is the percentage we wish to determine for the investment in
question:

n C
t

n B
t

E

t=0 (l+r)
t

t=0 (l+r)
t

(1)

If costs are incurred in a single time period (to), while benefits
continue over a number of subsequent time periods (t1, t2,...,tn) the
equation becomes:

and r becomes:

n B
t

C
o

= E

t=1 (l+r)
t

n

r= F Bt (l+r)
t

- C
o

= 0
t=1

(2)

(3)
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The calculated rate of return (r) is then compared against a rate
of interest (i) which measures the opportunity cost of the funds used in
undertaking the investment. An investment is considered worthwhile so
long as its rate of return r exceeds the rate of interest i. However,
when a budget constraint exists, all investments with rates of return
exceeding the rate of interest can be ranked in terms of their rates of
return. The decision-makers then can adopt these investment options in
order of their rates of return until the budget is exhausted. The rate
of return criterion, therefore, does not only indicate whether an invest-
ment is worthwhile given a rate of interest, but also enables decision-
makers faced with a budget constraint to determine the order in which
investments should be undertaken.

B. Measurenent of Rates of Return - Description of the Procedure

Rates of return on investment in any of the fourteen vocational
programs were calculated for each of the eighteen schools. Separate
calculations were done to distinguish between (1) the private rate of
return, i.e., the rate of return to the trainee alone based on benefits
and costs applicable to the trainee as an investor in himself or herself,
and (2) the social rate of return, i.e., the rate of return to society
in its investment in the vocational education of an individual, based
on benefits derived and costs incurred by society at large. The
existence of a positive social rate of return in this case indicates
that the measured benefits (to whomever they accrLe) outweigh the
measured costs incurred by taxpayers at large.

In the calculation of social as well as private 'Iates of return,
two distinct measures of rates of return were computed Oethe basis of
two assumptions as to the alternative to investment in vocational educa-
tion at the 11th and 12th grade level. Under the first measure (Rate
of Return I) rates of return were calculated on the assumption that
except for enrollment in a vocational program, the individual would
have dropped out of high school and entered the labor market upon com-
pletion of the 10th grade. Rate of Return I, therefore, views voca-
tional education as an investment in high-school dropout prevention and
the computed figure indicates the rate of return on that investment.

The second measure (Rate of Return II) indicates the rate of return
on training in a vocational program in lieu of completing the 11th and
.12th grades in an academic curriculum. The assumption in Rate of Return
II, therefore, is that if the individual had not enrolled in a vocational
program, he or she would have completed an academie high school education.
In either case, it is assumed that the individual would not have attended
college.

As Equation (3) shows, there are three elements in the calculation
of the rate of return: i,cno.r and t!tr:, (the lifetime of the
investment, i.e., the number of time periods during which the flow of
benefits and costs is expected to occur).
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Since all programs included in the study were one or two-year
programs, all costs were considered to have been incurred in a single
tiNe period -- the initial time period to. The duration of the flow of
benefits was considered differently under the two measures: Rate of
Return 1 and Rate of Return II. All costs must be viewed as opportunity
costs. That is, they represent the foregone opportunities which cannot
be pursued due to undertaking a given economic activity. Thus, each of
the cost categories represents the costs of foregone alternatives. They
will be listed separately simply because different measurement problems
tend to arise with each, not because they are theoretically different.
As a measure of economic 271:ofits from vocational education (as well as
foregone benefits Cowing training), the study uses earnings. Therefore
it relies upon two indices: wage rates and the percent of time the
trainee or graduate is employed.

The following is an explanation of how these three elements --
costs, benefits, and time -- were estimated for the calculation of
social as well as private rates of return using both measures: Rate
of Return 1 and Rate of Return II. Table 3 provides a convenient
summary.

(i) Rate of Return I

Under the dropout assumption, vocational education is viewed as an
investment in an individual who otherwise would have left school upon
completion of the 10th grade and entered the labor market.

Tice social rate of return (Sr) was calculated using the following
formula:

S
r

= E SB
t

(1+Sr) - SC
o

= 0

t=1

where S
r
= the social rate of return

SC = social costs

SB = social benefits

n = 37 years for males (age 19 to 65)

= 34 years for females (age 19 to 62).

(4)

Social costs (SC) are costs of the investment to society at large.
They include ::.12,0c, oct,c; incurred by the school and indircet costs
(opportunity costs of non-school inputs). Indirect costs represent the
foregone earnings of the trainee and thus measure the value of output
that the trainee would have contributed (for the duration of his
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COSTS AND BENEFITS OF VOCATIONAL EDUCATION

SOCIAL PRIVATE
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1. COSTS

Definition: opportunity costs to
society at large (welfare foregone
to society from the MC of resources
in the vocational program rather
than in the production of other
goods and srlrvic.,$).

Components)
Rate of Return I

1. Direct costs: costs incurred
by the school in providing the
specific vocational training:

a, current costs
b, capital costs

2. Indirect costs: opportunity
costs of non-school inputs:

a. foregone earnings of the
trainee during training

Rate of Return II

1. Direct costs: costs incurred
by the school in providing the
specific vocational training
over and above the cost that
would have been incurred by
an academic high school:

a. current costs
b. capital costs

2. BENEFITS

Definition: Welfare gained by
society at large from the
individual's training in the
vocational program

1. COSTS

Definition: opportunity costs to
the individual (welfare foregone
to the individual from the use of
resources in the vocational program
rather than on other goods and
services).

Components:
Rate of Return I

1. Direct costs: costs incurred
by the individual due to
enrollment in the vocational
program (e.g., books, tools).

2. Indirect costs: opportunity
cost to the individual of
enrollment in the vocational
program

a. foregone earnings net
of taxes

Rate of Return II

1. Direct costs: costs incurred
by the individual due to
enrollment in the vocational
program (e.g., books, tools).

2. BENEFITS

Definition: Welfare gained by the
individual from training in the
vocational program



Components:
Rate of Return I

1.
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Table 3 (con't)

increased output attributable
to the individual's training
in the vocational program.

Rate of Return 1)

1. output attributable to the
individual's training in the
vocational program over and
above the output that would
have been realized had the
individual completed an academic
high school education.

3. TIME

Definition: lifetime of the
investment, i.e., the number of
time periods during which the
flow of benefits and costs is
expected to occur,

Components:
Rate of Return I

1. Costs considered to have been
incurred in a single period
(the initial time period to).

2. benefits considered to occur over
the working lifetime of the
individual (up to the age of 65
for males, 62 for females).

Rate of Return II

1. costs considered to have been
incurred in a single period
(the initial time period to) .

2. benefits considered to occur
over the five years following
graduation from a vocational
program.

Components:
Rate of Return I

increased earnings attributable
to the individual's training
in the vocational program.

Rate of Return IT

1. earnings attributable to the
individual's training in the
vocational program over and
above the earnings that would
have been realized had the
individual completed an academic
high school education (net of
taxes) .

3. TIME

Definition: lifetime of the invest-
ment, i.e., the number of time
periods during which the flow of
benefits and costs is expected to
Occur.

Components:
Rate of ;eturn I

1. costs considered to have been
incurred in a single period
(the initial time period t

o
).

2. benefits considered to occur
over the working lifetime of
the individual (up to the age
of 65 for males, 62 for females).

Rate of Return II

J. costs considered to have been
incurred in a single period
(the initial time period t

o
).

2. benefits considered to occur
over the five years following
graduation from a vocational
program.



l5

training) if he had (ltered the labor market rather than enrolled in

a specific vocational program. This cost of foregone output was calcu-

lated by subtracting from the annual potential earnings as a high school
dropout, the annual earnings from part-time employment during training
and multiplying the difference by the number of years the trainee spent

in the program. Potential dropout earnings were calculated by assuming
an 80 percent employment rate at an hourly wage of $1.65 (the federal
minimum wage) . The annual earnings from part-time employment during
training were calculated using questionnaire data supplied by trainees
in each of the vocational programs and schools under study. The direct

costs incurred by the school comprise current costs (operation and
maintenance) and capital coots (costs of sites, buildings, and equipment) .
The school's total current costs per annum were calculated from the
school's Cost Information Sheet (See Appendix A). The current cast or
each vocational program was computed by allocating the school's total
current costs on the basis of the ratio of the number of teachers in the
program to the total number of teachers i the school. The average annual
current cost (current costs per vocational program trainee) was then
obtained by dividing the program's current costs by the number of
trainees in the program. The average capita] cost (capital cost per
vocational trainee) per annum was calculated by first determining the
school's annual capital depreciation (assuming a 25-year lifetime for
buildings and a 10-year lifetime for equipment). and then dividing this
figure by the average daily membership in the school. Finally, the

average total cost (total cost per trainee) per annum was computed for
each program by summing the per annum average curxent cost and average
capital cost and multiplying the sum by the applicable number of years
for each vocational program.

Social benefits (SB) were considered to be the difference between
earnings as a graduate of a specific vocational program and average
earnings as an individual with a 10th grade schooling over the working
lifetime -- until age 65 for males and ago 62 for females.

Benefits for the first year were calculated by subtracting
estimated yearly eaiTings as a high school dropout with 10th grade
education (at an hourly wage of $1.65 and an employment rate of 80%),
from the average first year earnings for graduates of the specific
vocational program. The latter figure was calculated from data
obtained from actual wage and employment rates obtained from school
follow-up studies, estimates provided by program instructors, and
U.S. Employment Security Administration data.

For subsequent years, it was assumed that wage rates of vocational
graduates increase at the rate of 3'0 per year, while wage rates of non-
trainees increase at a higher rate so that the gap between earnings of
high school dropouts and vocationalhigh school graduates at the end
of the working lifetime dininishe to 15 percent of its initial level.

Thu rationale behind the assumption of a narrowing of earnings dif-
ferential is the availability Of on-the-job training and labor union
effectiveness in wage-rate determination. For each sex and at each age,

19
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earnings were then adjusted 1w multiplying potential earnings by
probabilities for survival and of labor force participation as estimated
1,/ the U.S. Department of Labor.'

The privto rate of returi; (Pr) was calculated using the following

formula:

n

P
r

= X P13t (1+P
r
) - PC

o
= 0

t=1

(5)

:here Pr = the private rate of return, PC = private costs , P13 = private

benefits, and n = 37 years for males, 37 years for females.

Private costs (PC) are those incurred by an individual as an
investor in himself or herself. They include (1) direct costs to the

trainee and (2) the trainee's foregone earnings during training. Direct

costs are expenses for tools and other olt-of-pocket expenses attributable
to enrollment in the veational program. Data on these expenses were
obtained from the participating schools and from trainees in the various
vocational programs. Foregone earnings during training represent the
trainee's opportunity cost of enrollment in the specific vocational
program. This is the same foregone earnings figur.^ used in the calcula-
tion of social costs except that it was computed net of Federal taxes on
the basis of average tax rates, for the earnings range, under the Tax
Reform Act of 3969 (See Table 4).

Private benefits (PB) differ from social benefits only in that
earnings for each year were computed net of Federal taxes.

(ii) Rate of Return II

In this measure of the rate of return, vocational education is
viewed as an investment in an individual alternative to investment in
that individual in an academic high school.

Me social rate of return (SI.) was calculated using the following

formula:

n

S* = SB
t
(1+S9 - SC* = 0 (6)

where = the social rate of return, SC* = social costs, SR* = social

benefits, and n = 5 years.

'Sec Stuart Garfinkle, Yi:c of 11,rk:Hg L1fe 1.017 1020-1PCO,

Manpower Report No. S, U.S. Department of Labor, July 1963; and FOP::
o; n, Manpower Report No. 12,

U.S. Department of Labor, May 1967.
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TABLE 4

EFFECT I \'I RATES OF FEDERAL 1 NW VI DUAL 1 NCIDIE TAX
(TAX REFORM ACT OF 1969)

Annual Income (dollars) Actual Tax Rate (percent)

-- 1500 0

1500 -- 2000
0.3

2000 -- 2500
1.5

2500 -- 3000
2.5

3000 -- 3500 3.3

3500 -- 4000
4.2

4000 -- 4500
5.0

4500 -- 5000
5.5

5000 -- 6000
6.2

6000 -- 7000
7.1

7000 -- 8000
7.3

8000 -- 9000 8.1

9000 -- 10,000 8.5

10,000 -- 11,000 9.2

11,000 -- 12,000 9.6

12,000 -- 13,000 10.1

13,000 -- 15,000
10.9

15,000 -- 20,000 11.9

20,000 -- 25,000 13.6
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Social costs (SC*), the cost to society of investment in the
individual, in this case amounts to the cUfferenec in cost to the public
educational system of providing training in a particular vocational
program and of providing education in an academic high school. Since
the individual, as an academic high school student, would not have
entered the labor market on a full-time basis, no loss of output
(foregone earnings) results from enrollment in a vocational program.
It was assumed that part-tie earnings would be equally realized
whether the individual were enrolled in a vocational or in an academic
high school.

The differce in direct costs between vocational and academic
education WNS calculated as follows: (1) the diffcr,:n,,e in average
current costs p(:r annum was calculated by nubtract the annual
average ctm7rent cost (current expenditures per pupil) in the school
district in which the particular vocational school is located from the
annual aver:4w current cost of the vocational program in question
(calculated as shown under. Rate of Return 1) . (2) the differnce in
annual average capital costs was calculated by oubtractig the annual
per pupil capital depreciation in the school district in which the
particular vocational school is located from the annual average capita]
cost for the relevant vocational progrom (calculated as shown under
Rate of Return I) . The average total Roc ial contra were then calculated
by multiplying the annual average direct school cost difference by the
number of years the trainee spent in the vocational program.

Social benefits (SB*) were considered to be the difference between
earnings of a graduate of a particular vocational program and earnings
of an academic high school graduate. For the first year, estimated
earnings of an academic high school graduate were based on a wage rate
of $1.85 per hour and an employment ratio of 80 percent. These earnings
were then subtracted from the average earnings of the specific voca-
tional program in the school to obtain the first year's benefits. An
annual growth rate of 3 percent in the wage rate of the vocational
graduate was assumed thereafter and a higher growth rate for the
academic high school graduate such that the entire earnings differential
was eliminated by the end of the fifth year following graduation. The
rationale for this assumption is that since the number of years of
schooling is virtually the same under both investment options, the
earnings differential will be eliminated primarily through on-the-job
training.

The privata rate of return waswas calculated using the following
formula:

where *
r

PC* = the private costs

PB* = private benefits

n* = 5 years

P * = PB* (14P
r
*) - PC* = 0

t =]

= the private rate Of return

(7)
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No loss of earnings during training were included under this measure
of the rate of return since the asr.umption is that the trainee would have
been enrolled in an academic high school rather than have entered the
labor market as in the case of Rate of Return I. The only private costs
(PC*), therefore, are the trainee's dir,?ct costs: expenses for tools
and other out-of-pocket expenses specifically attributable to enrollment
in the vocational program.

Private benefits (PP) were considered to be the difference between
earnings as a vocational program graduate and earnings as an academic

high school graduate. They arcs equivalent to social benefits S13* except

. for the tax adjustment.
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CONMIBUTIONS OF THE STUDY
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20

A computer program was written and executed in order to carry out
the necessary calculations of rates of re turn. The computed cper!ai rates
of return by program for each of the eiteen schools are shown in Table
S. The equivalent T.P11)at,=: rates of return appear in Table 6. In both of
these tnhIc,;, the nnmberin!; of schools was done randomly. Hence no
association can be made between the nrmbers and the order in which
schools are listed in Table 1.

The overall picture is that investment by individuals and by society
at large in these vocational programs is worthwhile. This conclusion is
based on the finding that median rates of return on investment in all but
one of the vocational programs studied exceed the rate of interest rel'lect-
ing the opportunity cost of the resource.; used in vocational education.
nile there is no uniquely correct figure for such an interest rate, the
rates that have been used in cost-benefit analyses for federal government
projects have generally varied from 3 percent to a maximum of 12 percent.1
Tables 7 and 8 show the median social and private rates of return, uning
both measures Rate of Return I and Rate of Return 11. All programs,
except Child Care, show positive rates of return. The Food Prenaration
program shows relatively lower rates of return than the other twelve
programs, but in the case of males remains unequivocably a worthwhile
investment. In the case of females, the median social rate of return on
investment in Food Preparation is 1).3 percent (assuming, vocational educa-
tion is an alternative to academic high school education) .

In all programs, with the exception of General Merchandise, median
rates of return are higher in the case of males than of females. This is
principally due to the hipher expected labor force participation rate by
males and consequently higher estimated output and earnings over the
lifetime of the investment. The exception in General Merchandise is
attributable to the higher earnings from part-time employment while in
training and consequently the lower foregone earnings for females in
that program.

Median private rates of return are higher than median social rates
of return. This is because private costs are substantially less than
social costs (which include direct school costs) while social benefits
are only marginally higher than private benefits -- only by the estimated
tax payments on earnings.

1
ha:; been estimated that between 19e1-6S the rate of return in the

private sector ranged from 4.1% for rai lroads to 1S.4 % for manufacturing
firms. See Jacob A. Stoelsfisch, "The Interest. Rate Applicable to
Government 'Investment Projects", in Hearings before the Sub tl'e

on Economy in (iovernmentJoint Economic Committee, 90th Congress,
1st Session (Washington, I). C. : U.S, Gov.-Jrnment Printing Office, 1967),
p. 137.
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TABLE 7

MEDIAN SOC1:AL RATES OF RETURN FY PROGRAM

Rate of Return I Rate of Return II

males females males females

11`ELDING 76.8%

AUTOMOTI VE MECI IAN 1 CS 62.3

AUTO 130DY REPAIR 59.3

MACHINE SIIOP 73.3

214.5%

210.6

139.1

257.6

DRAFTING 61.8 45.6% 176.8 98.8%

COSMETOLOGY 14.7 31.5

AGRICULTURAL MECHANICS 40.5 47.9

AGRI CULTURAL PRODUCTION 44.7 34.1 49.7 13.1

STENOGRAPHY f, SECRETARIAL 27.4 61.2

GENERAL OFFICE 34.3 22.6 86.6 39.1

ACCOUNTING 35.6 22.5 93.8 43.3

GENERAL MERCilAND ISE 103.7 127.2 148.1 79.7

FOOD PREPARATION 24.6 13.7 44.2 9 . 3

CHILD CARE -5.1

- rate of return too low to calculate

29



2()

TABLE 8

MEDIAN PRIVATE.RATLS OF RETURN BY PROGRAM

WELDING

AUTOMOTIVE MECHANICS

AUTO BODY REPAIR

MACHINE SHOP

Rate of Return I Rate oi

males

+

Return II

femalesmks fenmles

205.8%

126.6

148.2.

146.9

DRAFTING 149.2 314.6%

COSMETOLOGY 42.3 285.7%

AGRICULTURAL MECHANICS 71.7 326 . 4%

AGRICULTURAL PRODUCTION 106.5 287.7

STENOGRAPHY SECRETARIAL 70.5

GENERAL. OFFICE 63.9 67.5

ACCOUNTING 68.4 71.6

GENERAL MERCHANDISE

FOOD PREPARATION 47.6 46.4

CHILD CARE -1.2

+ rate of return too high to calculate

- rate of return too low to calculate
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TABLE 9

RANKING OF PROGRAMS BY t1GDIAN RATE OF RETURN
(Rate of Return 1)

Ranking by Median Rate of Return

males females

WELDING 2

AUTOMOT1 VI MECIIAN 1 CS 4

AUTO 130DY REPAIR 6

hIACII1NE SHOP 3

DRAFTING 5 2

COSMETOLOGY 7

AGRI CULTURAL MECUM: 1 CS 8

AGRICULTURAL PRODUCTION 7 3

STENOGRAPHY ET SECRETARIAL 4

GENERAL OFFICE 10

ACCOUNTING 9 6

GENERAL MERCHANDISE 1 1

FOOD PREPARATION 11 8

CHILD CARE 9
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'Table t1 ranks a 1 1 pagrams by the median rate of return (Rate of
Return 1) Of the five areas of train ing, dist ri but ive ,'ducat ion sery cc

(as represented by Genera 1 Merchandise, wi th a fled i an social rate of

return of 103.7% for males and 127. 2% for fema les) has the highest medi an

rate of return . The pr imary reason for tin s is the low cost of General

Merchandise program:; : they are predominantly one-year Programs with a
high trainee-instructor ratio and therefore have low direct school costs.
1:01 cgone earnings arc a I so 1(m.,' for the General tlerchandi se program,

be aus (2 of the relatively hi gh earnings by tra 11CUS from )4a rt-ti me
employment during train i ng , The trainin,,, area with the second hi ghes1

rat e:, of ret urn is trade and Industrial .;ervi ce . Within this area,
Welding with 76.8% has the highest median social rate of return, followed
by Machine Shop (73. 3%) , Automotive Much:111i es (62. 3%) , Dra fting (61,8'1 for

males, X15.6' for l'ema 1 es) , Auto Dozly (59 n) and final ]v Cosuet °logy

th 14.7`0. The Agri cultural Service training area ranks third with
agri cul tura 1 producti on (14 . 7% for males and 34.1` for feria les) havIn

a higher medi an social rate of return than Agri cultural Mechanics (16 .1,%)
Busi nes s Office Um. at i oa ranks fourth among the training areas, with
Accounting (35.6% for males, 22,5% for females) , General Office (34. 3%

for ma 1 es , 22. 6% for females) , and Stenography and Secretarial (27. 1%) .

The Dome Economi es training area ranks lowest with food preparati on
(2.1,6% for mal es, 13. 7% for females) , trailed by chi ld care -- the only
vocational program studied that yielded a negative median rate of return

(a -5, 1'2,', social Rate of Return I).

Within these overall results, the rates of return vary by program
among the eighteen schools as well as between programs within each school
This is shown in Tables 10 and 11. In Table 10, social rates of return
arc ranked by program for each of the eighteen schools. t shows the

relative "social" profi tabi 11 ty of the programs for each school, e.g. ,

for School No. 8, the Auto Body Repair program ranks first followed by
Agri cul tural Product i on (Rank 2) , Machine Shop (Rank 3) , Automoti ve

Mechanics (Rank 4) , with Cosmetology at the end of the scale with Rank
12 Table ll ranks schools by rates of return on each program, e.g. , in

Agri cultural Mechanics, School No. 4 had the highest rate of return
f ol lowed by School s No. 1 and No. 2, then School No. 8, with School No. 6 having

the lowest rate of return on this program.

While there is a general consistency in the rate-of-return ranking,
certain divergences are evident Analysis of these divergences should
be considered in terns of the elements that go into the calculation of
benefits and costs for each program and school Benefits are measured
in terms of additional earnings attributable to vocational education.
Iiifferenccs in bone fits of the same program among schools (as wel I as

di f toren c es in benefits between programs within the same school) are
clue to variations in wage and employment rates of graduates. Table 12
shows average social benefits (under Rate of Return 1) by school and
program.

Differences in cos ts by school and program are somewhat less self -
explanatory. In the cal cu lat ion of Rate of Return 1, two factors con-

tribute to di fferences in social costs -- the schools' direct (current
and cap it al ) costs and the foregone earnings of trainees while in
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trainin:7.. Under oi' H, the schools' direct costs are

Muc Ind d. Cnrs,-..nt costs per fro i nee appear to be ncgati ye y related to

the size of the program in each school larly capital cots per
trainee corrcITt-e negatively with the s or the school enrollment.
Furthermore, iu a few cases there 1...ore ("if ferenee:, among schools in the
period r training (i . c . one year vs . twe year plzals) ro certain
prty.rams. In all such cases, the lower cost. for the one-yea compared
to the two-yea plan exceoied the lower benelits resulting in greater
rates or return for the ono-year plan. lable 13 shows the 1...dian
average total social cost (total cost per trainee) by progr;n, as wel I
as the lowest and highest figures.

This suggests that the average total cost (cost per vocal Tonal
trainee) t (.11dr, to he the larger the number tra inees. in the
program and the larger the average dai by membership in the school.
This hypo? hos i s 1;as tested using regression analysis . St at i!-:t cal y

gnificar: results were obtained in the case of three progroom:
Automoti ve echan ics, Machine Shop, and Drafting. Table 14 present s
an analysis of the regrcs inn equations. The negative signs of the
coeffiLien is for n and N m dicate that lager average total cost ( cost
per vocational trainee) associated with Jar17,er umber of tn.: litTS and
lower average daily membership in the school. hence the results of
the regression analysis are consistent with the hypothesis that
econmties of scale exist at least in these three programs and that a
substantial porti on of the di fference in average to Cal costs between
schools could be attributed to differences in program enrollment and
school membership.

Foregone earnings also vary between schools and for different
programs within each school depending upon earnings from part-time
employment during training. In the three programs analyzed above,
for example, the percentage of trainees with part-time earnings while
in training varied among schools from 13% to 64% in Automotive Mechanics,
from 21% to 59% in Machine Shop and from 7% to 54% in Drafting.

The combined effects of differences in the school's average total
costs and in foregone earnings are reflected in social cost figures as
calculated under Rate of Return 1 by school and program (See Table 15).
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TULE 13

!'DI AN AVER;oTr: TOT:U. COST (Rate of Re t 1)
cfv.; I pi:A TRA

Prop rarl

l'ILD I NG

AUTO :101111E !,:ECHAN1 CS

AUTO 801)Y Pi:PAIR

MACHINE SI:. JP

BY rp.()C;RAm

Median ATC

$ 2 ,458. 68

2 ,100 . 8 8

2 ,474 , 4 8

2 ,149 . L5

Lowe,: 1- ATC

$1,35 8 , 51

1,30 5 . 34

1,09 6 .18

1,4 21 .80

Ili thcqt Al C
. .

$3,112.54

3,530.04

4 , 530.04

4 , 849.85

0RAVI INC 2,376.2(1 1,24 9.76 4 , 325.32

COSMETOLOGY 2,402.06 1,842.04 3, 826.48

AGRICULTURAL PRODUCTION 2 ,049 . 0 9 1,1 3 2 . 73 3 , 041.13

AGRI CL11:111RAL MECHANICS 2 ,912. 5 0 1,874 . 33 4,782.88

STENOGRAPHY t; SECRETARIAL 2 ,367. 33 1,56 3 . 04 3,919.51

GENERAL 01. PIECE 2 ,081. 99 1,280 . 83* 3, 8;6.48

ACCOUNTI Nc; 2 ,522.69 1,759 . 78 '3, 308.60

GENERAL MERGI IANDISE ] ,459 . 87 921.08* 2 , 225.92

FOOD PREPAIZATION 2 , 590 . 4 8 1,60 7. 86 5,110.16

CHILD CARE 2,086. 34 1,204.50* 3,175.64

indi cat es a one-year program
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Dependent Vm.i ab e; ATC - averai:,e soci al cost (cot per
t i nee) by school
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by school
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Constant
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Trai ile.e:; in 14H ersh ii) in
the Proryam the' School
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11-Rat FreHor 2

AtITCY.:iyi I V ii A'FC = it .286 -0 . "2C':.56""kn -0. 3 752":-: 5 .28 15 .643
1 C."-; (0. 1 432) (0. 0 775)

MACH 1 NI = 4.3768 -O. l03"-An -0. 207N 4.18 15 .598
51101' (0 694) (0. 0 935)

DR/k1:11:G ATC = 4 .4706 -0. 449Vn -0.0767 8 .18 14 .722
(O. 1 '102) (0. 0767)

Statistically significant at. the .01 level
Statistically significant at the level
Statistical Iv significant at the . 10 level
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B. oyet.i

Vocational education, as a]1 forms of education, has a Pain
effect on the welfare of indi victual s ;Ind soci.ety. In the

absence of N unique objective measure for this ej.feet, earnings are
used as a proximate measure. Given that earnings are an appropriate

of the benefits of vocational education, tho evidence based on
results for the study sample and on assuptions of the analysis is thai
vocational education in Ohio is a worthwhile investment for individuals
and for society. Two n(,asres of the rate or return on investment in
vocational education at the lIth and 1:!th grade level were used, The

first measure evaluated vocational education as an investment in dropout
prevention, i.e., rates or return (Rate oF Return I) were calculated
on investment in 11th and 12th grade level vocational education on the
assumption that otherwise the trainee would have dropped out of school
upon comp:lotion of the lOth grade. The second measure, Rate of. Return
1.1, evaluated high school vocational education as an investment in net'
or academic high school education. In this Measure, rates of return
WCYC calculated on basis er differential costs and benefits of the two
types of high school education.

The results of applying the two measures to MO data on eighteen
schools and fourteen pro8rarisprovide strong evidence that. investment
in these vocational programs is economically worthwhile. The magnitudes
of die obtained rates of return leave 110 doubt al)out the advisability of
maintaining, indeed expanding, these vocational programs in no state.
In all but one of the vocational programs studied, median rates of
return exceed the rate of _W;erest reflecting the opportunity cost or
the funds used, Thu program that fails to pass the test as ;at
economically worthwhile investment may provide an illustration of the
multi-dimensional aspects of vocational education. While the costs of
investment in the Child Care program exceed the returns (in terms of
increased potential earnings) there are perhaps indirect benerits
associated with the acquisition of child care training-benefits that
'accrue to the family unit and to society as a whole through the role
of the program graduate as a mother and a housemal:er. The finding that
this program is not a worthwhile investment merely indicates that the
program costs outweigh the increase in eaPninp, To a certain extent,
the same qualification applies to rates of return for females on the
other home economics program studied -- Food Preparation.

In addition to the use of earnings as the index of returns from
investment in vocational education, another qualification to the results
or this study relates to the fact that future earnings were estimated
on basis of the present structure of supply and demand for shills.
Future structural changes, therefore, could alter the relative returns
on investment in different programs.

Moreover, rates or return have been calculated on :investment in
vocational education at the high school level. No account was made for
further investment in post-secondary technical training or college level
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educati . This is pa rt cular y lel evant in the calculation of Rate of

Return .1 1 . in this measure, investment in a vocational program was

V1 (wed as an a lternat v e to investment in au a c.adem c hi g,11 schoo.1

education. The implicit assumption is that the option value of hi idler

education is zero or the same :in the case or both vocational and

academic high school edncation. For those who intend to attend college
the returns on vocational education as an alternative to academic high
school edneation must he adill.-:ted for any difference in the impact or
the two typc.s of education on the option value of higher education.

Inter-school and niter- prom': m comlwri sons shed some light on the
factors related to the e ifi ci en t use e of vocational educ;:ti on resources

The results of the stu..1:-.. indi c.at c distinct di f f relleeti in rates of
return be ....et.in programs and schools. A substantial portion of i nter-
s chool variations in cos is appear to be exp ined by s of pros! rams

(number of trainees) and of schools (avc rage (iniiv me.!mlicrshi 0) -- a

fact which points to the existence of e:enemies of seal n the pro -

vision of "ocational education, at least in some programs. The existence
of economies of scale and the fact that many of the voc;.tional programs
studied are in their beijuning stage suggest that there may be reductions
in direct school costs per trainee in the future resulting from the more
efficient use of the indivisible factor (capital) as program enrollments
increase.

The cost structure of vocational programs is one area of research
that can and ought. to he pursued further. The optimum scales of the
various vocational programs need to be ascertained. Such i n format i on is

essential to relying decisions as to the optimal composition and level
of vocational education in various schools. Part of this research effort
needs to be dirocted at the development of data more useful in economic
analysis of vocational education. A pilot study to specify data to he
maintained in consistent classifications at the school and the program
level would assist in the analysis of production and cost functions of
various programs.

The range of differences in the rates of return by program within
each school may indicate a need for a change in the allocation of funds
among programs. However, this range in measured differences reflects
differences in the preferences of trainees concerning various occupations
as well as differences in market demand for the array of shills. It is

hoped that the r:sults of this study will assist the state government
and school administrators in their effort to allocate resources among
the various programs. Moreover, the estimated rates of return on the
various programs should prove useful to potential trainees in their
selection of areas of training.
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